The interovarian relationship of the number of corpora lutea with ovarian fluid weight, with number of follicles, with number of normal follicles and with number of milky follicles was studied at three different phases of the estrous cycle in sows. There was a significant association (exceeding that which would arise because of the inequality of function between the two ovaries) between-ovaries within sows of the number of corpora lutea and the ovarian fluid weight at the early (r = .34, P~.01) and late (r = .34, P<.01) luteal phases of the estrous cycle. The relationship for the late follicular phase (r = .09) was not significant. Correlation coefficients for the early and late luteal phases of the cycle differed (P<.025) from that of the late follicular phase. Significant associations between-ovaries of the number of corpora lutea with the number of follicles and with the number of milky follicles were found during the late luteal phase of the cycle (r = .25, P<.01; r = -.37, P<.05, respectively), but they could be accounted for as arising from the inequality of function between the two ovaries. These data indicate that an interovarian relationship exists between the number of corpora lutea and follicular devdopment as measured by ovarian fluid weight during the luteal phase of the estrous cycle, but this relationship was not established for the late follicular phase of the estrous cycle.
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INTRODUCTION
The ovaries of ewes that contained corpora lutea had a greater amount of follicular fluid and a greater number of follicles than ovaries not containing corpora lutea . Harned and Casida (1971) injected progesterone into one ovary of anestrous ewes and 4 days later observed increased follicular fluid weight in the injected ovary relative to the other ovary. Progesterone also acted locally to increase the number of follicles and corpora lutea resulting from exogenous follicle-stimulating hormone. Clark et al. (1971) also noted evidence for an association of the number of corpora lutea and the follicular fluid weight in sows.
There are at least two possibilities as to why there may be an association between the number of corpora lutea and the amount of follicular development in an ovary: (1) the magnitude of both of these may be determined by the same stimulus at an earlier stage of the estrous cycle or (2) there may be a local effect of the corpora lutea on follicular development via their hormone secretion.
The objective of this study was to determine the correlation between ovaries within sows of the number of corpora lutea with: (1) ovarian fluid weight, (2) number of follicles, (3) number of normal follicles and (4) number of milky follicles at different phases of the estrous cycle.
MATERIALS AND METHODS
The sows used in this study were from several experiments performed to study genetic group differences as affected by parity and feeding level (table 1) . The foundation stock for the experimental herd has been described by Clark et al. (1972) . The ovaries were removed at slaughter, trimmed free from the mesovaria and weighed. The macroscopically visible surface follicles were counted, then measured by the use of calibrated wire loops, and classified as either normal or milky. Milky follicles, as described by Bjersing (1967) , were follicles that had white particulate matter in their fluid visible through the follicle wall and thought to be atretic. Each follicle was punctured after measuring. The corpora Iutea (CL) were dissected from the ovary, counted and weighed. The ovarian residue was then sliced finely, blotted and weighed. The weight of the ovarian fluid, presumed to be mostly follicular fluid, was determined as the difference between the fresh ovarian weight and the combined weight of the CL and the processed ovarian residue. The available data were collected on day-0, -2, -3, -13, -15 and -16 of the estrous cycle (day 0 = the first day of estrus). These days were arbitrarily divided into three phases of the estrous cycle: (1) early luteal, day-2 and -3 ; (2) late luteaI, day-13 to -16; and (3) late follicular, day-O.
Statistical Analysis. Sums of squares and crossproducts were calculated between ovaries within each animal and then pooled within each experiment. The correlation coefficients from each experiment were checked for heterogeneity (Steel and Torrie, 1960) within each phase of the estrous cycle and pooled if not found to be heterogeneous. Between-ovary within animal correlations were calculated, after transformation of the data to logl0(X + 1), of number of corpora lutea with ovarian fluid weight, with number of follicles (1 to 10 mm dia.), with number of normal follicles and with number of milky follicles.
It has been established that the pig has a higher proportion of ovulations in the left than in the right ovary (Warwick, 1926) . The question could be asked as to whether any association between the number of corpora lutea and the follicular characteristics might have occurred because of the inequality in function between the two ovaries. The proportion of animals having a greater or the same number of corpora lutea on the left or right ovaries and the proportion of animals having a greater or the same amount of follicular development on the left or right ovaries can be tested by chi-square (Steel and Torrie, 1960) to determine if there is evidence of dependence between the number of corpora lutea and follicular development.
In the present study, the between-ovary (Number of sows a) I (Clark et al., 1973; Edey et al., 1972) 46 b 52b ... II 76 73 ... III (Staigmiller and First, 1973) 40 IV (Daileyet aL, 1972) ... "23 b "31 V (Dailey et al., 1975a) . . . 34 be 68 bc VI (Dailey et al., 1975b) ...... 90be Total 162 182 189
aAll of the sows contributed data to the relationship of corpora lutea number and ovarian fluid weight. bThe number of sows that contributed data to the relationship of corpora lutea number and number of follicles.
CThe number of sows that contributed data to the relationships of corpora lutea number and number of normal follicles and number of milky follicles. within animal correlation coefficients for the number of corpora lutea with the various measures of follicular development were considered to be a quantitative measure of the relationship; whereas, the chi-square tests were a qualitative measure and were used to determine if the frequency deviated from that which would occur because of the inequality of function between the two ovaries.
R ESU LTS
Number of Corpora Lutea and Ovarian Fluid Weight. Between-ovary within animal correlations of the number of corpora lutea with ovarian fluid weight during the early luteal, late luteal and late follicular phases of the estrous cycle are shown in table 2. The between-ovary correlations for the early and late luteal phases of the cycle were both .34 (P<.01). However, the between-ovary correlation for the late follicular phase (.09) was not significant. A test for heterogeneity of correlation showed that the correlation coefficients for the early and late luteal phases of the cycle differed from the correlation coefficient for the late follicular phase (X~ = 8.5, P<.025). A greater proportion of the animals had more corpora lutea in the left ovary than in the right ovary at all three phases of the estrous cycle (table 3) . Also, a greater proportion of the animals had more ovarian fluid weight in the left ovary than in the right. When these proportions were applied to the 162, 182 and 189 pigs in the early luteal, late luteal and late follicular phases of the cycle, respectively, the numbers to be expected, if the number of corpora lutea and ovarian fluid weight were independent were calculated. The observed number of animals in which there was agreement, i.e., both greater in the left or both greater in the right, exceeded the expected numbers for the early and late luteal phases of the cycle (both P<.001, table 3). However, during the late follicular phase of the cycle, the observed numbers of animals did not exceed the expected number significantly.
Numbcr of Corpora Lutea and Number of
Follicles. The between-ovary within animal correlations of the number of corpora lutea and the number of follicles during the early luteal, late luteal and late follicular phases of the cycle were .10, .25 (P<.01) and -.05, respectively (table 2). A test for heterogeneity of correlation failed to show heterogeneity among the three correlation coefficients.
The observed number of animals in which there was agreement, i.e., both the number of corpora lutea and the number of follicles greater in the left or both greater in the right ovary, did not exceed the expected number (X~ = 2.6, ns., table 4).
Number of Corpora Lutea with Number of Normal Follicles.
The between-ovary correlations for the late luteal and late follicular phases of the cycle were .29 and .00, respectively (both P>.05, table 2).
Number of Corpora Lutea and Number of Milky Follicles.
The between-ovary within animal correlation coefficient of -.37 (P<.05) between the number of corpora lutea and the number of milky follicles was found for the late luteal phase, while for the late follicular phase the correlation coefficient was .02 (P>.05, table 2). Chi-square analysis showed that the observed number of animals in which there was agreement, i.e., both greater in the left or both greater in the right, did not exceed the expected number in the late luteal phase of the cycle (X~ = 3.4, ns., table 5).
Discussion
The purpose of this study was to determine the relationship between the number of corpora lutea and follicular development between-ovaries within sows at different phases of the estrous cycle. There was a significant positive relationship between-ovaries in sows between the number of corpora lutea and the ovarian fluid weight at the early and late luteal phases but not at the late follicular phase of the estrous cycle. The positive association during the early and late luteal phases exceeded that arising from the inequality of function between the two ovaries. Significant associations between-ovaries of the number of corpora lutea with the number of follicles and with the number of milky follicles were found during the late luteat phase of the cycle, but they could be accounted for as arising from the inequality of function between the two ovaries. The association that was found between the number of corpora lutea and ovarian fluid weight, therefore, may be dependent on the volume of follicles rather than on their number. Others have reported a significant association between the presence of a corpus luteum and follicular fluid weight in the same ovary of ewes, but not with the number of follicles Harned, 1973) .
Differences in the interovarian corpus luteum-follicle relationship during the. estrous cycle have been reported in the ewe. Thus, Dufour et al. (1971 Dufour et al. ( ,1972 found that the ovary containing the corpus luteum had a greater amount of follicular fluid and a greater number of follicles than the ovary not containing the corpus luteum at day-7 (day of estrus = day-0). This has been confirmed by Harned (1973) . Harned (1973) examined the same association at other stages of the estrous cycle in ewes and showed that no association existed on the day of estrus or at day-2 of the cycle; however, a negative association was found in one study and no association in another study at day-11 of the cycle.
Other results have varied depending on the species and reproductive condition studied. No interovarian association between the corpus luteum and any of the measures of follicular development was observed in the mare during the estrous cycle (Warszawsky et al., 1972) . In the pregnant sow, a significant positive correlation was found between the number of corpora lutea and the number of follicles in an ovary; however, ovarian fluid weight was not significantly correlated with the number of corpora lutea in the same ovary (Rexroad, 1974) . In the pregnant cow (Rexroad, 1974; Rexroad and Casida, 1972) and the hysterectomized mare (Ginther and First, 1971 ), a greater number of follicles was found in the ovary not containing a corpus luteum than in the ovary containing a corpus luteum.
Results from other studies indicate that the corpus luteum or its secretory products may have an inhibitory effect on follicular development. Hammond (1927) observed that the estrous cycle of the cow was lengthened when the follicle that ripened was in the ovary containing a corpus luteum. When progesterone was injected into both ovaries or the ovary contralateral to the corpus luteum of women, delayed ovulation and an increased menstrual cycle length was observed, while the injection of progesterone into the corpus luteum ovary did not affect the cycle length (Hoffman et al., 1970) . Also the length of the present menstrual cycle in the rhesus monkey was increased if the new ovulation occurred on the same ovary as the ovulation of the previous cycle (Wallach et al., 1973) .
Possible explanations as to why there may be an association between the number of corpora lutea and the amount of follicular development in the same ovary will be offered. One possibility is that the corpora lutea and the follicular development in an ovary may have a common determining factor. If the corpora lutea and the follicles present on the ovary during the luteal phase of the estrous cycle are from the same "crop" of follicles, then a relationship might be expected. However, during the follicular phase, if a different "crop" of follicles is present on the ovaries, an association might not be expected between these new follicles and the regressing corpora lutea. In the present study, a significant positive relationship was found between the number of corpora lutea and ovarian fluid weight during the luteal phase, whereas during the late follicular phase, the relationship was positive but not significant.
Another possibility is that a secretory product of the corpus luteum, e.g., progesterone, acting in combination with gonadotropins may have a stimulatory effect on follicular development. Silastic implants of progesterone into the ovary failed to mimic the effects of the corpus luteum on follicular growth in the cycling ewe (Dufour, 1971) . However, Harned (1973) found that the follicle volume was increased by injecting progesterone into the ovary contralateral to the corpus luteum in cycling ewes only if the follicles were removed by cautery in the corpus luteum ovary, presumably altering the negative feedback of steroids to the pituitary. In anestrous ewes, progesterone increased the number of follicles and ovulations in animals treated with FSH (Harned and Casida, 1971) . Wallach and Noreiga (1970) also found that progesterone applied locally to the ovary of rabbits increased the number of ovarian structures (follicles and corpora lutea) in response to exogenous gonadotropins. Therefore, it would appear that the local action of progesterone may act in conjunction with gonadotropins to produce its effect in ewes and rabbits, but this hypothesis has not been tested directly in the sow.
